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Physical Motivation
In 1984, Baumgartner, Grosse and Martin [1] proved that if, in the Schr6dinger equation, the central potential has a Laplacian with a given sign, the order of levels corresponding to what would be a degenerate multiplet for the Coulomb potential is known. Specifically the multiplet is characterized by N = Y + n + 1 = const, being the angular momentum and n the number of nodes of the radial wave function. Then if A V > 0, the energies decrease when E increases for fixed N, and if A V < 0 the energies increase when f increases.
A crucial lemma to prove this theorem is the following:
where u t is the reduced ground state wave function with angular momentum E. It has been noticed by Ashbaugh and Benguria [2], who gave an alternative derivation of (1), that (1) is equivalent to log <>0 Vr>O.
More recently, a third derivation of (1) was given by Martin [3] . Initially this lemma was thought to be nothing more than a lemma, but later it was noticed by Common [4] that property (1) leads to interesting inequalities on the expectation values of r v -i.e., the moments -in the ground state of the angular momentum E. Specifically, Common proved, by using (1) 
if A V X 0. Equation (5) then looks like a kind of concavity (convexity) property in ~ for
og [ r(2t + except for the fact that the variable has to jump by integers. In using these types of properties to get inequalities linking the kinetic energy and the wave function at the origin, for situations where the potential V belongs to a different class [5, 6] , such as dldV drr dr ~0 Vr>0,
we met the need to prove that the quantity (6) is really concave or convex in ~ if the Laplacian of the potential is correspondingly positive or negative.
With the reinterpretation of inequalities (1) by Ashbaugh and Benguria [2] , and after a redefinition of the variables and the functions, the problem is reduced to studying the concavity or convexity of rVw(r)dr log /
